

INVESTOR IN PEOPLE 




PRIORITY 



The Patent Office 
Concept House 
Cardiff Road 
Newpo ft 




WIPQ PQf 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in fliis certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in diis certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be rqilaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules* 




An Executive A&enCV nf rivi nRnarrrm^nf n<?TVo/4« T^-l«- 




Dated 3 July 2003 



BEST AVAILABLE COPY 



BUenis Form 1/77 i . 
Request for rrniW of n p^rur^^T 

(See the notes on the back of this form. You can also \ 
an explcmatory let^letfrom the Patent Office to help 
you fill in this form) 




2mm ER936<hB 000^. 



The Patent Office 

CardiffRoad 
Newport 

GwCTtNPlO 8QQ, 



1. 


Your reference 


JDM/DGR/P407379GB 


2. 


Patent ^iplication number 

(The Patent Office will fiU in this part) 


0214940.9 

1 


3. 


Full name, addjress and postcode of the or of 
each applicant (underline all surnames) 


. AWAZEL WATERPROOFING COMPANY., 

P.O.B0X 2955, 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



Riyadh, 11461, 

Kingdom of Saudi Arabia. r i t 

KINGDOM OF SAUDIA ARABIA 



Titie of II1B invention 



FILTERING APPARATUS. 



Name of your agent {}fyou have one) 



W. p. THOMPSON & CO. 



"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 



Coopers Building, 
Church Street, 
Liverpool LI SAB 



Patents ADP nmnber (if you know it) 



0000158001 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 

earlier applications and (if you know it) the or 
each appHcation ninxiber 



Country Priority application number Date of filing 

(if you know it) (Day/month/year) 



7. If this application is divided or otherwise 

derived firom an earlier UK application, 
give the number and &e fil^g date of 
the earlier application 



Nmnber of earlier application 



Date of filing 
(Day/month/year) 



8. . Is a statement of inventorship and of rigiht 

to grant of a patent required in support of YES 
this request? (Answer 'yes * if: 

a) any applicant named in part Sis not an inventor, or 

b) tJtere is an inventor who is not named as an 
applicant, or) my named applicant is a corporate body. 
See note (d) 



Patents Form 1/77 



• 



n 



9, Eaterflieiimiinber of sheets for any of 

foflowing items you are filing with this fonn. 
Do not count copies of die same document 

Continuation sheets of this form 

Description 

Claims(s) 

Abstract 

Drawing(s) 




10. If you are also filing any of flie following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and ri^t 
to grant of a patent (Patents Form 7/77) 

Request for preliminary exannnation 

and search (Patents Form 9/77) 

Request for substantive examination 
Patents Form 10/77) 

Any other documents 

(Please specify) 



11. 



I/We request the grant of a patent on the basis of this appH cation 
Signature Date 27/06/2002 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



D.G.READ 
0151-709-3961 



£mn»muZm of the indention shouM be prohmed or r^mctedund^^n 22 ^P^^ 

ifUisnecessan^toprohmorr^yourin.^^^^^^^ 

thePatenisActl977stopsyoufromcg,pbnngforapam^ 

unless an application has been filed at least 6 weeks ^^^f^^!^^ TS^^ofectionhas been revoked, 
either no direction prohibiting publication or commmwation has been gtven. or ar^ such an-ecaon nas 



If you need help to fill in this form oryou have any ^estions. please contact the Patent Office on 01645 500505 
b) Write your answers in capital letters using black ink or you ^„ ^ ,^arate sheet 



d) ifyouhave answered -Yes' Patents Formimwmneedtobefiled 

e) Onceyou have filled in theformyou must remember tosi^ '^^^ 
iford^f^s-efthefee-and-w(^to p ay p lea s e contac t tbLEfltentJ^m^ 



PateatsFonnl/77 



1 - 



ppsrRTPTION 

The present invention relates to a filtration apparatus and a method of 
filtration. 

Many processing plants give rise to exhaust gas streams whidi contain Hquids 
and soUd particulate material whidi enter and pollute the atmosphere. Such harmful 
substances can fell out of suspension as the gases disperse or else condense with 
wat^ droplets and fall as rain. 

Stringent environmental policies in certain parts of the world encourage the 
use of filters or scrubbers to clean up the emissions &om chimneys and other sources. 
These devices are inefficient, dependent upon chemical activity and require fiiequent 
maintenance to ensure that tiiey are fimctioning correctiy. 

In accordance with a first aspect of the present invention there is provided an 
"at^ar atus tor taltenng ai TBald-^pparatns-compri^ga-plurality-ofrchambeES-wMdi- 
communicate with one another in series, such that air can pass fixjm one chamber to 
another, each of which comprises means for generating a vortex. 

This invention involves the use of a series of chambers tioough which the 
air to be cleaned e.g. an emission fi»m an industrial plant passes without any external 
energy being introduced. The generation of the vortex displaces the air in a direction 
away from the centre of the chambers causing a pressure drop and consequently a 

cooling action. v ~ • - 

The diameter of the chamber is such that it can effectively decelCTate.tiie 
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^peed of the volume of air mtering the diamber. The height of the chamber is such 
that there is sufficient airspace above the level of condensation in the bottom of the 
chamber to prev^t Hie condensation from being drawn upwards by the outward flow 
of air into the next chamber. 

The means for generating the vortex may comprise at least one conical plate. 
Mechanical means for generating a the vortex may also be used. 

The deceleration of the speed of the air causes an expansion with cooling. 
The continuing inflow of air causes the air to be forced between the outer rim of the 
conical plate and the internal side wall of the chamber. This gives rise to a vortex. 

Preferably, the at least one conical plate comprises a drainage channel around 
the outside edge, past which the condensed solids and liquids can drain. Each plate 
may be perforated, solid or of slatted construction, but preferably is solid. 

One or more of the chambers may be sprayed externally with a cooling fluid 
to provide^ari additional cooiang'actiLOiL ' 

The solids and liquid condensates whidi are removed from the gas stream are 
all recoverable fit)m the bases of the individual chambers whence they can be 
recycled or collected for disposal. 

More specifically, the waste gases containing the liquids and solids destined 
for removal are passed either by natural flow or with fan assistance from their origin 
into the diamber system. Preferably this process is carried out without the use of fen 
assistance. 

The cooling fluid may be £^plied througji spray no2zles and may or may not 
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be refrigerated, but preferably it is not refrigerated. The cooling fluid can drain into 
a reservoir wheaice it is recirculated over the chambers as a continuous flow. 

This cooling fluid might be water, hydrocarbon solvent or liquefied gas, but 
preferably water. 

The diambeis can be constructed of mild steel, stainless steel, oflier metal or 
fibre glass or reinforced plastic, but preferably of mild steel. The steel may or not be 
coated internally or externally, but preferably should not be coated externally. 

Unfiltered gases can be fed via pipe work of internal diameter in the range of 
8 indies to 1 5 inches. But preferably 1 0 inches. 

The number of chambers in the apparatus is preferably in the range of 5 to 15 
more preferably 7 to 9. Pref«ably one or more of the first three tanks, and more 
pref^ably at least the first tank is not subject to extanal cooling by fluid. The 
remaining tanks are preferably subjected to an external spray of a fluid which will 
pfodEce'a'cobTing'ef^fljytBS^ 

The hdight to diameter ratio of the chambos is preferably in the range of 4: 1 
to 6:1 more preferably 4:1, 5:1 or 6:1, and most preferably 5:1. The chambers in the 
apparatus may be of differing sizes or of only one size, but are preferably all of one 
size. 

The location of the means for generating a vortex (e.g. tixe conical plate) 
witbin the chamber can be at the same height &oin the bottom in each tank or can be 
staggered relative to one another along a fixed gradient, such fliat fliey are linearly 
staggered with respect to one another. 
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The conical plate is preferably situated in the range of 5 an to 3 5 cm from flie 
delivery end of the inlet pipe and more preferably situated at a distance of about 25 
cm. The distance between tibe conical plate and the delivay end of the inlet pipe 
forces the gas stream outwaitls and into the downward vortex. The gas then rises 
again through the centre of the chamba: and when it further comes into contact witti 
the underside of the conical plate, flie gas accelerates once again around the edges of 
the plate to form a new upward moving vortex in the opposite direction of the 
incoming gas stream. This creates turbideace which in turn releases more liquid as 
condensate. 

Condensate and solids may be collected in the base of the tank and may be 
removed as required through drainage cocks, pumpiag or other physical extraction 
depending on the nature of the deposit. 

The exit gases from the chinmey stack at the end of the process are 

"sqpiprow^ 

Where the emissions are heavily dust laden e.g. through a cold process, 
suflScient energy to activate the movement of tiie unfiltored gasses thiou^ flie might 
require the use of a blower without the addition of heat to create sufficient air 
movement 

The system can be used for air conditioning systems, where a simple blower 

would replace the need for the conventional refrigeration, thereby substantially 

reducing energy consimiption. 

• The system may also be \ised as a filtration device for air p\irificatione.g. in 
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situations where there is medical need or clean room requirement, in this case the 
cyclone would perforai the function with just an air blower. 

In accordance with a second aspect of the present invention there is provided 
an apparatus for filtering gas comprising one or more contaminants, said apparatus 
comprising a plurality of chambers which communicate wifli one another in series, 
such tiiat gas can pass from one chamb^ to another, at least one of the chambers 
comprising an inlet port, an outlet port, an internal baffle and a receiving region 
below the baffle for receiving contaminants, wherein said outlet port is disposed 
above said baffle such that gas can pass from one chamber to anoflier whilst 
contaminants are retained in the receiving region of the chamber. 

The baffle may be shaped to generate a vortex. Preferably, the baffle is 
conical in shape. 

The contaminants may be soUds and/or liquids. The contaminants may be 

"denveffSoinaniSa^^ 

The ^paratus ihay ftirfher comprise any one or more of the above motioned 

features. 

In accordance with a ftirfher aspect of the present invention thwe is provided 
a method of filtering air comprising the use of an apparatus as described hereinabove. 

A specific embodiment of the presmt invention will now be desaribed by way 
of example only and with reference to the accompanying drawing: 

Fig.l is an illustration of an apparatus in accordance with the present 
invention. 
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A fiatration apparatus 10 consists of seven vertically disposed, elongate 
cylindrical chambers 12 having a planar base 14, a conical shaped top 16 and a 
cylindrical side wall 18. An inlet port 20 is radially disposed in side wall 1 8 and an 
outlet port 22 in conical top 16. Ouflet port 22 extCTids into chamber 12 and 
teraiinates near to the apex of conical plate 24. Movement of the contaminated gas 
over the conical plate 24 creates a vortex. 

The chambers 12 are disposed in series and communicate with adjacent 
chambers via port 22 ftom one chamber which becomes inlet port 20 for flie next 
chamber. In each successive chamber the height at which conical plates 24 are 
disposed relative to one another is staggered along a fixed gradient, such that they are 
linearly staggered. 

All but the first of the chambers are disposed in a tank 26. The second to 
seventh chambors are subjected to external spraying with a cooling fluid to facilitate 
"condaosffion ot ^es and th«:eby at3©fiBntlEatrati0ir The^cooling-fliud-isr applied- to— 
the external surface of the chambers by spraying nozzles (not illustrated) and is 
collected in the tank 26 for redrculating. Consequently, a oontimious flow of cooling 
fluid can be maintained. 

Contaminants are collected at the bottom of the chanibers 12 where extraction 
means 28, such as a liquid drain valve, facilitate removal of retained contaminants 
fi-om the chambers 12. 

The outlet port of the final chamber 12 communicates with a chinmey 30 
which facilitates the flow of filtered gas into the atmosphere. - ' 

G:\CLIEhrrV405-409\MAG4\407379\GB\DRAFT08.WPD 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




□ OTHER: 



(X 




